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This study is about the problem of combining the functions of production and transport to a 
manufacturing company producing a wide range of specialty products for instruct 
environments by conducting the type of delivery in business. Transportation issues including 
how production in conditions, where there are several locations and also provides supplies to 
some destinations by ensuring that the amount of transportation costs can be reduced. The aim 
of solving transportation problems is to reduce the cost of shipping goods from one location to 
another to be delivered within a stated time in accordance with the requirements of each 
region and each delivery location and also ensure that it operates according to its ability. This 
research explores to see the problems and how to solve the transportation problems in 
manufacturing company. More specifically, there are two objectives of this research, which is 
to reduce transport costs and to maximize profit-making companies. This study practise 
qualitative methodology and the data analysed using AMPL model. The findings from this 
research provide the significant value such as in minimization of total cost and consumption 
of certain limited resources such as energy. Generally, it can be concluded that problem of 
transportation in manufacturing company will be optimize in many ways to achieved the 
purpose of transportation area. 
 





The transportation sector is fundamental to the economic development of every country 
especially in the industry. This study is about the problem of combining the functions of 
production and transport to a manufacturing company producing a wide range of specialty 
products for instruct environments by conducting the type of delivery in business. The 
problem of transportation is one of the most attractive in linear programming problems with 
distribution of products or services. Production and transportation has an important role at the 
same time stabilizing the entire supply chain manufacturing company.  
 
Transportation issues including how production in conditions, where there are several 
locations and also provides supplies to some destinations by ensuring that the amount of 
transportation costs can be reduced. Logistic operations of various resources have the key 
factor that is to decide the quantity, costs and the routes of transportation. Source (factories) 
supplying them goods to different destinations (warehouse) in accordance with their request. 
Each resource is to reduce transportation costs. This is how the transportation problem occurs. 
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(Purnima and Gyan ,2000) suggested that for selecting the routes which will incur the 
minimum travelling cost that can also be used in making decision in facility locations the 
transportation model is useful. With the help of this model, we can determine the location of a 
new factory or manufacturing plant in such a way that its production cost can be minimized. 
Due to this research, this study will use AMPL model to solve this transportation problem in 
Rojam Manufacturing Company. This software is solving the formulated optimization 
problems, solver software packages, which are included in AMPL. 
 
Problem Statement 
Many manufacturing companies are hit hard by the sudden cash flow problems. Shipping 
costs from day to day is quite high primarily because of increased oil prices. The main 
problem is to determine the optimum transportation scheme that minimizes the total cost of 
delivery, subject to supply and demand constraints. According to (Kathryn E. Stecke, Xuying 
Zhao,2007) shipping cost is more expensive than it could have been when the transportation 
time has to be short. Apart from that, this study aim of solving transportation problem is to 
minimize the cost of shipping goods from one place to another, so that the needs of each 
arrival area are met and every shipping location operates within its capacity. 
 
Objectives of this Study 
This research is made up by two objectives of transportation problems which are:  
1) To minimize transportation cost in Rojam  manufacturing company.  





Most of the literature for transportation problems focuses on minimizing the transportation 
cost and maximizing the profits of the company. Thus, the study of the integration between 
transportation and production has attracted attention in recent years 
 
Specification of Transportation problem  
The analysis of transportation problems has organized one of the major areas of productive 
application for linear programming. Many scholars have refined and extended the basic 
transportation model to include not only the determination of optimal shipping patterns, but 
also the analysis of production scheduling problems, transhipment problems, and assignment 
problems following to the manufacture works. Moreover, it is also specialized for algorithms 
and general mathematical model and has been developed for solving transportation and 
assignment model.  
 
AMPL Model for Transportation Problem  
AMPL is a modelling language which can help us to formulate optimization problems by 
using sets, sums, etc. To solve the formulated optimization problems, solver software 
packages, which are included in AMPL, should be used. AMPL offers convenient features for 
describing network flow models, including node and arc declarations that specify network 
structure directly. Two fundamental sets of objects underlie the transportation problem is the 
sources (warehouse) and the destinations (factories).  
 
Inventory Routine Problems (IRP)  
The inventory routing problem showed the coordination of inventory management and 
transportation. The inventory routing problem (IRP) is one of the core problems that have to 
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be solved when implementing the emerging business practice called vendor managed 
inventory replenishment (VMI). Vendors save on distribution costs by being able to 
coordinate the delivery to different customers with efficient and customers do not need to 
commit resources to inventory management. The aim is to reduce distribution costs average 
over the planning period without cause the stock out to any customer.  
 
Relationship between Transportation and Logistic  
The operation of transportation determines the efficiency of moving products. Assessing the 
current situation, a strong system requires a clear framework for logistics and transports that 
have to become properly procedures and techniques to manage the goods or product. Other 
than that, to meet customers’ requirements logistics is a part of the supply chain process that 
plans, implements, and controls the efficient, effective forward and reverses flow and storage 
of goods, services, and related information between the point of origin and the point of 
consumption in order. It is also describing the entire process of materials and products moving 
into, through and out of firm.  
 
Interrelationship between Transportation and Logistics  
Without a well-developed transportation system, the logistics could not bring advantages into 
all operations. A better logistics efficiency, reduce operation cost, and promote service quality 
is the example of good transport system. Improved transportation system requires effort from 
both of the public and private sectors. Organized logistics system can enhance the 
competitiveness of both governments and companies.  
 
Linear Programming for Transportation Method  
The advantage of the calculation method of transportation is well-known linear programming 
issues. In practice, further advantage is that the organization that has any scheduling problems 





1) Identify variable and constraints  
The decision variable for this problem consist of the transportation scheme that is a complete 
specification of how many units of the product should be shipped from each warehouse to each 
outlet. To be clearly, the decision variable is the size of the shipment from warehouse to the 
destination.  
 
2) Formulate a Linear Model  
To formulate a linear programming there are several features problems in linear programming 
that rise up in formulation model are when a decision amongst alternative course of action 
required. Then when the decision is represented in the model by decision variables and the 
problem encompasses a goal and expressed as an objective function. Other than that, 
restrictions existing that limit the extent of achievement of the objective and also when the 
objective and constraints must be definable by linear mathematical functional relationship 
 
3) Propose a Linear Programming Model  
In this study, we propose a linear programming by using the AMPL model for solving 
transportation problems, because of its wide applicability in different area. Whereby, it refers 
to choose the best distribution of cost or time. The AMPL obtained the optimal solution or the 
closest to optimal solution with a minimum computation time.  
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4) Evaluate and testing the model  
Testing and Evaluation involves assessing the product from component level, for stand-alone 
systems, integrated systems, and, if appropriate, system-of-systems and companies. The 
model must be evaluate and testing to know the model can be used or not for solving this 
transportation problem. By building these models to not be problem specific, numerous 
different problem instances can be tested and evaluated.  
 
5) ) Validate the Model  
The validation process can involve analysing the goodness of fit of the regression, analysing 
whether the regression residuals are random, and checking whether the model of predictive 
performance deteriorates substantially when applied to data that were not used in model 
estimation. Model validation is possibly the most important step in the model building 
sequence. 
 




Parameter of the model: 
  
 : Shipment cost per unit  
 
 : Units to be shipped  
 
𝑆𝑖: Amounts available at origins 
  
Dj: Amounts required at destinations  
 
Minimize total cost: 
 
∑∑         
      
 
Subject: 
∑   
   
 𝑆          
∑      
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Table 1: The ware house of product’s Rojam Manufacturing in Malaysia. 
Sungai Petani S.P 6000 cartons 
Johor Bahru J.B 5500 cartons 
Kuala Lumpur K.L 3500 cartons 
 
 
Table 2: The total of 150000 cartons must be shipped in various amounts to meet orders at 
sixteen locations. Demand per month 
 
Penang Road D1 900 
Rantau Panjang D2 1100 
Kota Bharu D3 850 
Kuala Ibai Terengganu D4 1300 
Kuantan D5 850 
Pekan, Pahang D6 850 
Kajang D7 850 
Tengku Kelana, Klang D8 800 
Sinar Kota, Kuala Lumpur D9 700 
Selayang, Selangor D10 800 
Chow Kit D11 1000 
Jalan Masjid India D12 850 
Plaza MPK D13 800 
Melaka D14 1100 
Kuala Terengganu D15 900 
Rawang D16 1400 
 
To calculate the shipping cost per kilometre, we first need to have the distance between every 
warehouse to each demands locations. 
 
Table 3: The distance between each warehouse to each demands locations. 
  D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 D16 
S.P 57.1 268 312 415 609 633 401 389 376 367 375 375 388 526 408 349 
K.L 357 504 447 440 254 278 27.4 33.1 4.7 18.5 3.6 4.1 32.3 144 454 31.3 




From the formula Speed=  
        
    
 
 
                                         Time = 
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We assume the speed travel by the truck is 90 km/hr. Take the first warehouse as example, the 
distance from Rojam’s Johor Bahru warehouse (J.B) to demand location Penang Road (D1): 
 
 
    Time =  
        
     
 
            = 
     
        
 




Table 4: The time needed by truck travel with speed 90 km/hr from each warehouse to 
demand destination 
 
 D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 D16 
S.P 0.63 2.98 3.47 4.61 6.77 7.03 4.46 4.32 4.18 4.08 4.17 4.17 4.31 5.84 4.53 3.88 
K.L 3.97 5.60 4.97 4.89 2.82 3.09 0.30 0.37 0.05 0.21 0.04 0.05 0.36 1.60 5.04 0.35 
J.B 7.66 8.10 4.97 6.13 3.60 3.07 3.57 3.86 3.64 3.82 3.68 3.66 3.84 2.38 6.29 4.11 
 
 
Shipping costs per kilometre = cost × speed × time 
We assumed the cost needed by a truck travel per kilometre is RM 0.20. Take the demand 
location, Rojam’s manufacturing in Penang Road (D1): 
Shipping cost per kilometre = RM0.20 × 90 km/hr × 7.66 hr 
                                             = RM 137.80/hr 
 
 
Table 5:  The shipping cost per kilometres of each Rojam’s warehouse to each demand 
location 
  D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 D16 
S.P 11.42 53.60 62.40 83.00 121.80 126.60 80.20 77.80 75.20 73.40 75.00 75.00 77.60 105.20 81.60 69.80 
K.L 71.40 100.80 89.40 88.00 50.80 55.60 5.48 6.62 0.94 3.70 0.72 0.82 6.46 28.80 90.80 6.26 
J.B 137.80 145.80 89.40 110.40 64.80 55.20 64.20 69.40 65.60 68.80 66.20 65.80 69.20 42.80 113.20 74.00 
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ampl: model transp.mod; 
ampl: data transp.dat; 
ampl: solve; 
MINOS 5.51: optimal solution found. 
27 iterations, objective 708118 
ampl: display Trans; 
Trans [*,*] (tr) 
:     J.B    K.L    S.P     := 
D1       0      0    900 
D10      0    800      0 
D11      0   1000      0 
D12      0    850      0 
D13    800      0      0 
D14   1100      0      0 
D15      0      0    900 
D16      0    450    950 
D2       0      0   1100 
D3       0      0    850 
D4       0      0   1300 
D5     850      0      0 
D6     850      0      0 
D7     800      0      0 
D8     700      0      0 
D9     400    400      0 
; 
 
From the result, it shows that the minimum cost is RM 708118. The Rojam’s warehouse at 
J.B will shipped 800 cartons products to D13, 1100 cartons to D14,850 cartons to 
D5,D6,D7,700 cartons to D8 and 400 cartons to D9. While the warehouse at K.L will shipped 
800 cartons to D10,1000 cartons to D11, 850 cartons to D12,450 cartons to D16 and 400 
cartons to D9. At last, warehouse at S.P will shipped 900 cartons to D1,D15, also 950 cartons 





The transportation problem is a special class of linear programming problem, which deals 
with shipping commodities from source to destinations. The objective of the transportation 
problem is to determine the shipping schedule that minimize that total shipping cost while 
satisfying supply and demand limits. The use type of linear programming problem may solve 
using a simplified version of the simplex technique called transportation method. Because of 
its major application in solving problems involving several product sources and several 
destinations of products, this type of problem is frequently called the transportation problem. 
Although the formation can be used to represent more general assignment and scheduling 
problems as well as transportation and distribution problems.  
 
Apart from this research, through using the mathematical model by AMPL software, Rojam 
Manufacturing Company can identify easily and efficiently plan out its transportation, so that 
it cannot only minimize the cost of transporting goods and services but also create time utility 
by reaching the goods and services at the right place and right time. 
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